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(54) SAMPLE-HOLD CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To compensate dispersion 
in a threshold voltage of a transistor when an output 
transistor is constituted of a TFT with a simple 
contrivance. 

SOLUTION: Resepctive one ends of a second switch 
element 23, a third switch element 24 and a first 
capacitor 25 are connected to the other end of a first 
switch element 22 whose one end is connected to an 
input terminal, and a second capacitor 26 is connected 
between receptive the other ends of the second switch 
element 23 and the third switch element 24, and the 
other end of the second switch element 23 is connected 
to a gate of a TFT 27, and the other end of the third 
switch element 24 is connected to the source of the 
TFT 27, one end of a resistor 29 and an output terminal 
through a fourth switch element 28, and the drain of the 
TFT 27 is connected to a high potential source line, and 
respective the other ends of the first capacitor 25 and 
the resistor 29 are connected to a low potential source 

line. Although an output voltage becomes the voltage lowered from the gate voltage of the TFT 
27 by the threshold voltage, since the gate voltage of the TFT 27 is heightened by the precise 
threshold voltage much by the hold voltage of the second capacitor 26, a balance becomes 
zero, and the output voltage isn't affected. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



(i9) a*a«*F/r (jp) 



02)^ 



(a) aufflftimsMtt 

#M¥10-254412 

(43)^PB ^10^(1998)9^250 



(si) int. ci. e mm^ 

GO 9G 3/36 • " 


r i 

G 0 9 G 


r 3/36 

*lt^ S*^0[)^1 OL (i 8 D 




f71^ J+4E5 A 


nnnooR223 


(22)ffl0B ¥5&94p(1997)3/n4B 




m& I IMU i H^m^flKlSLh/jNffl +4T B l#l 




(72)5BW 








W^Jl|«/H^4 3 MK±/JNBa4 I 4TSl#l 










(72)^BJ^ 


*tJb * 






^liHUH^+JK^i^+4TBl#l . 










(74)ttHA 










(54) [&w<D&m D->^U>^-JWH0SS 



(57) GSft] 

XBtXM i <ws»o«— «S&Sa*bl6 2 ©*>f v 

t» 3 od^-t y ?--m%<o&mv>fmz-n 2 <d^*£^ 

UT F TCD F W >&?lS«tt«JlB»fcfia*b J.t5» 1 © 
W£&t*iK B2CD^ftO^#miEl3<koTTFT© 



2, 2^ 




21 

22:*l<D*-<'v*M 
23 

28 : ?-S* 
29:KtX 

so:**!*? 

32:(4*Q«*» 




(2) 



1 

RtfSfSl©2&m©&-i5g£&^l^ ffifE!g2©*-f y^- 
-f y ^S^Sr^-bTtQIBT FTfflV- *&#&&©— 

attfKiaawf-fcsaiu wi3TFT©Hi^-f>^Jt;m 
[^©SM8&i&Bj] 

[0 0 0 1] 

/l/FE*. ffl*h?>^^feTF'r (thin 

film transistor : $Kh 5 >i> 7>&) T#l££bfc^-n 

* ± 5 IC b fc» > >y *— /H* H* K 

[0 0 0 2] 

[^©ftffi] J^KSW (CRT)-i«WfeSb«lf 

iia®^*^-r^. i^sejS (is*) *fc?>©*3»*M 

». feix.BfVfffl^T*5J;^ 100ns ((tbl* 
sp^^WdJNTS C#5C©#)60/i s £T-2>) 

T£fc%7-©*Mfc^&«^&™2+# T * s * ! * t&H 
yl*;l/© ,fc 5 fc^fitt©*^®* *> © K & o TB: 

;VHiai&" (J^T. S/HlsISStSS-r) £ 
©S/H[HBSTil5g*fiClCpiiliM^Sr-y->> r, J >^T* 

* 3 fjfeas^-^t'ra»a*^-"cs/HisiKrt©iii«^ 
£ * t »t — fT» ©* wbh* k a t> a tj t v vp ttm^c 

[0.0 0 3] 01 i tt«n*B»#ie©**>'Wi'fc* 
^ d c l K^anrav s raw* *h 

SYNC. VSYNCftfi^SaSC^SWarlSW 
flMfVSA&i!) *B£?-*1WWIIIK. 2tt7 i -*l\7 
H7'fM2ling (rdTli«J[Wtrn=5) ©-> 
>i7-g^#T-2>S/Hl5]PS2 CKlKcfc^ 

x s t zm&K -> 7 h bT^s©+)- >7 'J o y * 



^^t#M¥ 1 0-2 5 4 4 1 2 

2 

ES2 bTVSAS:ir>7' l J ^'U. 1tT#©S^I#£ 

s^&t&ii/wm ©y- wi* ?-f > 5 1~ ssicm 

Tj-f-S^Vip *>©-?&£. fcfc, 6 l~6 4Hy-h/l7. 
7^f> (#&«— 00) . 7 liTFT, 8tt%A&fi« 9 

[0 004] t z. fc£krt*fr£t 

H5-f^2©S/HlElK2 b©— #-ft;#Bsi"e&^fc" 
te. «aBI&©T^T©tB»*^*TFTT?«jfcb&W- 
n5TFTB#tt©A7 7^t<. gjr>-&pfc©T? 

K, S/HI°IgS2b©ta7Jh7>^X^irfflV^^-&, 
•5. 

[0 0 0 5] SI 2BTFT«ffiWS^fflS/H@ 
ES©«BS«^E1 ((HL-liaSl^) TJb«>. u->^'j>y 
^Dy^lCJtJ^UXFET 1 l*i^->-rsi. S^tE 
*t-^>^ij>^mi 2i:«^n. -©^Si 2©# 
^pmEEA^;^— 5>7*D7- IeIESI 3^bttf B A 

[0 0 0 6] -Jj. t^TOffii^TFTCiBttt 
AjfcS/HBi&tt. 0 1 3©i3K:fc»3> d© 

IHBSTfe, t>^U>^ay^C^l/TTFT14 

3n> 2©ftMJE* 1 TFTl 5MUTt 

ft. HI 2t|^«©^^#^n-5. 
[0 0 0 7] 

0 1 3©S/HElBS^$>^Tli. TFT150V-X1 
JBE (H}*®JE) d'TFT 1 5 ©-7*— r-flBE (#H 2© 
■ftJtmJEE) # £> U#V»tt«£EVGS^»T*«T>fcmBEtft 
0. bd^fe. i©VGS*tBD-&5TFTTf»^T^fc 

$11 2©^l$mJESRCffii:L,fet€. ^iia^©T 
FT 1 5©m73mSEt^ i + 11®^©TFT 1 5 ©ffl* 

«be#i^ u^t \z & e> ^ t ^ o ws.'S* 1 * fe« 

[0 0 0 8] tB* h7>-^^*T 

F TTMl/fc«^®K b V > : JX$> © b# V^mBE© 

[0 0 0 9] 




(3) 



. 3 

******* 2 lKK«l/fc»10M 9 99*2 2© 
4M»K»2©*>r y?-K*2 3. fca©*-*:??** 2 

-f S> 9-W* 23^3 ©T.'f 5> 2 4 ©*fi«OH 

C*2 0»i2 6*«»U tMB*2©*>f y^K*2 
3©*IWg£TFT2 7©y— bfcSUfcl^ mllB^ 3 ©7. 
-f y 2 4 ©te^fcSS 4 ©X-f y ^SJfc 2 8^b 

TiftfET F T 2 7 ©V — 2 9 ©— l-tii 

*#F3 0Cttl. ttBTFT2 7©.l«W>«M 
-&m®Sl3 1 KftttU J.-3,. iME«f 1 ©#«2 5 tit 
fB}£tft2 9 ©&*k*i§£&f&&mili8l 3 2 C«ttl/T*« 

[0 0 10] CCkS&fllJfcfcJSHT. El 2 (a) ,4 * 
l©X-f y?SSl2 2. ^2©7.< y 5^*2 3 fttf* 

02 (b) \Z&3<DX'f y 5^*24 
*>KUfci*©«fll@ISiaT**. 0 2 (a) T:*4. 

W2«D*«2 6ja«TFT2 7©yr-h-V-^IHm 
EVGS-C?--V-v'7y^n, -E-UT, 0 2 (b) T 
te, % 1 ©S&S 2 5i«2 ©^S 2 6 Wl^^mffi©-& 
gHt^T F T 2 7 ©y — h J-ff JJD$ *X2>. 
[0 0 11] «»©£*?>. TFT2 70V-7IE 
(ffi^mffi) TFT 2 7©y-hmJEE^e>t-^^® 

OM26©fi»«EtJ:3tTFT2 7©y-b«E 
*lIE*»r £ Vi««£E VGSOa-ftiW-** £ tlT <^ 3 



L 4 0 (»l<07.-f f ?B*) 

A 4 2 Ct2 0M V^H*) 

B 4 3 V^K*) 

C 4 6 (584 y^B*) 



bias 14. TFT4 7©1«H>«»S-^ 
#^fc«>©£«JET&-5#. t«D«£Ett*«2»K«ft 
f-5ck?Kfc^Tl>-&o bi a s£&< T 
FT4 7©^*;M£tfi#SS<fc9. ChCioTTF 
T4 SKMfcV-^tttt*!****** 1 ' bias* 
& < U*: £ £ l±. TFT47 <D9 V^JHStt* 1 ** < & 

r>. c*ut.fcoT. ft«rg*ZL©*A--X&iMU&*i 
[0014] c©i56«s£i:^^T, S4li^fflt 
*. v i tvofi«^^n^>yj>w 

MWffl^b i a sl4£<Wi;^*->fc** 



^^M^F 1 0-2 5 44 1 2 

4 

ffit/^Tfe, »l©g*2 5©ft*r«EEi*l^»IE*fcHi 
l^Cfcli&fr#e>TFT£&fflT£3©T. ftC, A 

T€T-S©"^fe^>. 
[0 0 12] 

tJ^TR^r*. 0 3. 0 4te#3S^C&3-*>? r, ->> 
^*-;i/F|5J&©Sfn*i£m^T0"?&3. *t\ #t 

V i lS-^©SSteTFT^e>7S-S) h7>X77 

!f®m i ©£*) 4 i ©wJgcin*. ens.fc5 k& 

^TV>£. U->^U >^S4 1 ©^g5*fe<B9©m@»4T 
FT (^2©^ *;PH&) 4 2RtfTFT «3®X 
-fy^iS*) 4 3(0*-«E««*nt*D. TFT 4 
2. 4 3©<&te*S©rai£«*IB)£S ®2©§I) 4 4 
jWM**tlTV>*. 2e>C TFT4 2©IMtBffl*»* 
7>i?7i?il/T©TFT4 5©^— hCSlKSn. T 
FT4 3ffl«STFT 0£4 ©X'f 5/?**> 46S 
^■l/TTFT 4 5©7— XRZ*TFT4 7©FWf >3lfc 

r/ttft^szL (cc:-cttift»/i*;i'©**#> 

j»anTV»*. fr*5> VottTFT4 6©y-7lE 
(tBTjmJE) . VDDttWHMUW»«>«EE"C*D. 
"L" (S.tf^©£&ffi*§- "no tL") . "A" . 
"B" TkJS "C" \t. gl~^4©M5'fS^WJ 

[0 0 13] 



SUTH*. Tfcfct>. "L" . "A" Rtf "C" £tt 

"B" "HU^V" K.tZ&K2Q>n9-> (p 

2) t.'biasil "^UtE" Cfe**3©^^-> 

(P3) ,i:^II^^i95ibT^^. 

[0 0 15]* 1^5). PlTI4*l©^yfS* 

(TFT4 0) . ^2©X-fy^S^ (TFT4 2) R 
tf»4©^-fs/5 i H* (TFT4 6) ^*^>-f*. 

ufcAtt>T. z.<j>n^-yomnmmt. 02 (a) t 
«fl§c&*«»6, v>zfv >y®m.4 1 tcv i 

*J7 &tz. *8tt§S4 4irTFT4 5©b# 




(4) 



5 

n*E*l*&< «3©^y?K* (TFT 4 3) /£ 

tt, 02 (b) TF T 4 5 <T>f— h 

«JE*t. tJ">^U >^S4 1 ©««f«ffi (V i ) i« 
a«4 4©«»lff (TFT4 5CDU#W««EVG 
S) C5iD»mflEt&D. Vo=V i +VGS-VGSiT*> 

-t^iTt. vo-vimni^**- p " 
3T?ttb i as#i«<S:*fc»» TFT4SOV— 
(TFT 4 7 (D^-^r^-MSSO tTtfi^i:**"^** 

[0016] 0 5, Heia^jswcffs-^^'J^* 

«©&AHT?**. *4S. ^1*J6^J (0 3) t-ftffl© 

T. ±fBpi u->^u>y#«4i 

iifc?«KlTFT5 OSAtl. tOTFT5 0S<lt (r 

e s e t) Tt>t7t5±5Ktfc*Cfe2>. 

ft. HBO^'f S>yHK»"*"**^ resetSrP 

3T "Hi/^r stntf. -y>^'J>^S4 i©m 

e>, *i*ie«©.fc3K. pioit-sv i 
(jkKJti-r (04©-f' ~a' ^Wai^Sfc^ 

[0017] &*5, ^±©m i Rtf* 2*»«tt i a* 

-rST^O. S8i*Hfi«fyt2S:*j*K:^fc«T?**- * 
is. ^l^M^J (0 3) i^ifiCDlJW&R^ttra-©** 

[0 0 18] *3W6«C*»V»T, *l*lfi«t©«» 
«, lglOffl* (TFT4BOV-X) i2SS©A 

f83-y->^'J >^fi6 0 i£AtXfejSi:Si*. EAT. ^® 

g»nu->^u >^se o ©p*smjE^Sffflmmv c i 
ifcsnifcT*. 0 8ii*HiS^J©^'fs>i'*0^fe 

-a" 2k& "c" & "Hi/^v" trbxiaa©ti->^ 

U >^gI4 1 £V i Tf1--v7yWtW*- 1 
g@©tt8*)5gS4 4$lgl©TFT4 
-5>Tsf^r*. "b i a s" £ "iS^SEE" 

"B" £ "Hl^U" CUTlglOt>^ l J>^I 
4 1C5ff (Vi) d©t^©Ui^ 
^JE (Vc) 11, jei*J6«T?t>KWbfc«t5K. Vc 
= V i +VGS-VCS£ ft lESSKV i \Z—^t 
-5. *«C "L" • "A" Rtf "B" « "HU^" 



^HbBTI 0-2 5 44 1 2 

6 

-b i as" * "m^ns." izvxmr^>^ } }>^ 

g6 OWm^f^ftmL. l*-f ^M*7T*^ 2RB 

[0019] -r&*>i»» 2gim ?rr, him** 

flWDPMlT. "L ' " . "A' " Rtf "B' - "ft "HU 
CUT*>^J >^I4 1 ' fc««)^£4 4 ' 

K, "L ' " , "A' - Rtf "C " £ C 
UTIt^yj >^«4 1 ' &-^©££©Vc©m<(£ 
(V i ) - Pft-y7y^T4. *UT, ftgB"* 
"B" £ "HU^" tCbT-y->^' , J >*^§4 1 ' © 
(Vi) *ft«$IZLKffl*t^. 

^©a*mm (vo) fc&i^#n?fcf&0jufc«kp 

C Vo=V i + VGS-VGS£fc£^6>. lElSKV i C 
• [0 0 2 0] J£U:©£*SD. ro*33teK«KJ:Wi» 

1 1M ^ ;KOP#WjMfi<' i (Hj3i£S;©#V>:2.telIiP©:*£ 

[0 0 2 1] 0 9, 01 0«*5IW»-«S-y->^ , J>^ r 
^_;PF0&©3g4*Ss#J£^T0T-&9, ^3*^J 

irb^2*t6W©5feA0 | JX2bS. ft*3, *2*«6« 
(0 5) i«ilo«jaK*ltttW— «>»**W' i * 

a (' ) <£#UTfaSiJUT&-5. 

[0 0 2 2] ^3*M^JiH«®5*** 1: ^^ n;5>t ^ 
C. lSIOr esett2SPrese 

t' ^ja^Jft^-f 5>i^C*>*'**tiKJ:0, IS 
Bi2f£B©ti->>"J>^!;4 1 , 4rot**S 

ftjcj-fe-y *2*it«in*©sa* (V 

[0 0 2 3] 

[^sj©^ft] *^Bjir«fcnii, ajrth5>5>***i' 

XCDTFT2 7 1 #M ; £TFpg&) ©V-7. 

mff (ffl*«BE)'tt. TFT2 7©y-ht£E*6l/* 

» 2 <D®& 2 6 ©WtEi:*oTTF T 2 7 <Df- Y 
miEA'IEffit' L#lr»«mEVGSO»*:»t!«* e.*lTV»* 



# 



(5) 



fcW*WE*»* J/3. %\~ttlWi 

[02] *fg^©^iffiiHieST&^). 

[0 4] »i*M«ffl**3>yH-c**. 

[0 5] »2 5W6«G>*J*H"C**- 

[0 6] ^2*JE^J©^"fS>^0T$)^. 

[0 7] Sg3i*J£0!]©#Sf£0"?&S. 

[08] JSSgOSfll©^ 5 >^*0T?*«>. 

[0 9] *4jMfi«©*#B"C**- 

[010] «4S*a609CD*'f 5>^BT?*«. 

[011] »«;^/PitfflJI2H»«)*«^0 



[01] 





10-254412 

8 

[012] 01 l(Dit>^ , J>^->'VH[El! 
[013] TFTTMt^^V^'J >^"^ 



2 1 : A*WF 
2 2 

2 3 :^2©^ ry^S* 
2 4 : Sg3<Z>X-f y^S* 
25:il CQ^g 

; m 2 o&m 

: TFT 



2 6 
2 7 
2 8 

2 9 

3 0 
3 1 

3 2 : ®mttm®«i 



[0 2] 



.22 » 



(a) 





J=^8l 






25—* 




r 


29— ' '> 
r rrr 



21 : v _ M 

22:»l e>7»-f 
23:*2«*-<-/£J5 
24 : J*3©*-< v»« 

26: * 2 COS* 

27 : TFT -L-- 

28: JR4<0*"f 

29 : fift (b) 

30: W*«* 

31 

32 




(6) 



58^1 0-254412 



[03] 



[04] 





[H5] 



[0 6] 





[01 2]. 



H1 101f>^ , J>^*-^ t:BB<D 






[HI 0] 




(8) 



10-254412 




II 1] 



cue—- 
vs 

HSYNC — 
VSYNC — 



L. 



Lb 



a 1 , 
z 

XT 



5, ~ Jl~* i. 5 .- — I?j b 



[01 3] 



•J - 
> 

u 

v 
9 



1 



p*>4 
1 




(72)fgBJ^ IS- (72)5691* LlJ* * 

»*iiliHUH«*+KK±/hffl+4TBl» #*Jll*JlW*+«K±/hEB+4TIl» 



